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ABSTRACT 



The JMS Y - Interrupt Test determine if the PDP-15 will complete 
a JMS Y (where Y is some random value) instruction before it goes 
into program interrupt. This is done by setting an I/O flag and 
then transferring control to an lON/JMS y instruction group (which 
is located at some random place in memory) . The computer should 
complete the JMS Y plus the next instruction before the computer 
goes into program interrupt. If no error occurs, the lON/JMS Y 
instruction group is moved to other random memory locations and 
the test is repeated. Errors are indicated to the operator via 
the Teletype or error halts. 

2. REQUIREMENTS 

2 .1 Equipment 

Standard PDP-15 Computer. 

2.2 Storage 

The program uses all of 4K memory for the program or as a test 
area. The program occupies memory from location 07300 to 07711 
and tests all locations below 07277. 



% 2.3 



Preliminary Programs 
Basic Instruction Tests 



3. LOADING PROCEDURE 
3.1 Method 

a. Put HRI tape of program in reader (high speed if available) 

b. Set ADDRESS SWITCHES to 07300; the BANK MODE switch on a 1. 

c. Depress and release READ IN key 

4. STARTING PROCEDURE 

4.1 Control Switch Settings 

The following is a table of ACCUMULATOR SWITCH settings and their 
action in the program. 

AC Switch Set As Action 

1 Halt on error. 

Don't halt on error. 

1 1 Don't print error. 
Print errors. 

2 1 Ring bell on error 

Ring bell after N passes. 

3 1 Loop on current Y. 

Don't loop on current Y. 

4 1 Loop on current location. 

Don ' t loop on current location . 

N is an arbitrary number (initially lOOg) which is controlled by 
the LAW-N instruction in location 07300 and may be changed at the 
operator's discretion. 

4.2 Starting Address 

The starting address of the program is 07300. 

4. 3 Program and/or Operator Action 

a. Set ADDRESS SWITCHES to 07300. 

b. Set ACCUMULATOR SWITCHES to desired positions (see section .4.1) 

Normal setting is 500000. 



c. Depress I/O RESET. 

d. Depress START. 

5. OPERATING PROCEDURE 
See Section 4.1. 

5.1 Svibroutine Abstracts 
None. 

5.2 Program and/or Operator Action 

To put the program in the scope mode, the ACCUMULATOR SWITCH RE- 
GISTER should be set to 260000 (don't halt, don't print, bell after 
N passes, loop on current Y, loop on current location). 

6. ERRORS 

Unless AC switch 1 is a 1, errors will be printed on Teletype. 

6.1 Error Halts and Description 

There is one error halt inside the program at location 7507. Any 
program diagnosed errors will cause a halt at this location if AC 
switch is a 1. The program stores HALT in all locations of the 
test area of memory. If the computer does not go into program 
interrupt immediately after executing the next instruction (a NOP) 
after the JMS Y, the computer will halt at location Y + 2. 

6.2 Error Recovery 



6.2.1 Program Diagnosed Error 

If AC switch is a 1, the computer will halt on a diagnosed error. 
To recover from this type of error, reset AC switches to 4 as 
necessary, (see section 4.1) and then depress CONTINUE. 

6.2.2 Interrupt Failures 

Interrupt failures will cause a halt at location Y + 1. To recover, 
reset AC switches to 4 as necessary (see section 4.1) and then 
start the computer at location 07300 (BEGIN) after depressing I/O 
RESET. 

6.2.3 Test for ION, JMS Y, and Y 

To test particular memory locations for the ION, JMS Y, and/ or Y, 
store the address of the ION in location 0r7672 (POINTl), that 
address +1 in location jaf7673(POINT2) , the address Y in location 
1^7674 (P0IMT3) . Then set AC switches 3 and 4 to 1, depress I/O 
RESET, and start the con^iiter at location 07300 (BEGIN). Y and 
location of ION must be less than 07277 and not 00000 or 00001. 



^•3 Error Switch Hierarchy 




' MA'h PROGRAM 

ChCCh for Rt^Eft'- 
, Of ERROR 

V COMOtTiOKS 



6.4 Error Typeout Example 



lON-JMS Y 








JMS AT 


■ yif 


C{0) 


C(Y) 


001234 


007654 


001235 


740040 



The above example shows that a JMS 7654 instruction was stoz'='l 
in location 1234 (it is implied that the lO:: is in 1232j . T:'.e 12'il 
stored in location 00000 as well as the 740040 (HLT) in Y indicates 
the JMS was not completed before the computer went into program 
interrupt . 



MISCELLANEOUS 



7.1 Execution Time 



Approximately 96 ms per lON/JMS Y instruction group. 
8. PROGRAM DESCRIPTION 

a. The first function that is performed is that of initialization. 
A register to count loops and a location to assure typeout of 
the error message header are initialized, and the bell on the 
Teletype is rung to raise the teleprinter flag to assure a 
flag for program interrupt. 

b. Then a check is made to see if the locations of the ION and JMS Y 
instructions should be changed (switch 4). If they are not 
changed, the program proceeds to c. If they are, a number is 
obtained from a random number generator, made into an address 

and checked that it is below the program, not equal to Y or Y + 1, 
not equal to 00000 or 00001, and stored in Point 1 and incre- 
mented and stored in P0INT2. 

c. Then a check is made to see if the number Y should be changed 
(switch 3) . If it is not, the program proceeds to d. If it 
is, a number is obtained from a different random number genera- 
tor than was used in b, made into an address, checked to see 
that it was at least 2 below the program, not equal to the 
location of ION or JMS Y instructions, not equal to 00000 or 
000001, and stored in P0INT3. 



d. Then HALT is stored in all memory locations in the test area 

of memory. The ION instruction is stored, as well as the JMS Y 
instruction after it has been formed from Y and JMS. The AC 
and Link are then cleared and control is transferred to the 
ION/ JMS Y instruction group. 

e. Upon return from the program interrupt, the contents of location 
Y are checked as well as the contents of location 00000 to make 
sure the proper numbers were stored in these locations. If not, 
the error subroutine is called. 

f. A check is then made to see if the SCOPE mode (AC switches 3 
and 4 a 1) has been requested and if so, control is immediately 
transferred back to the instruction group. 

g. If the instruction group is not being SCOPED, a check is made 
on ringing the bell (switch 2) after which control goes back 
to b. 



jONjMS MACi? yg*? 



9,JAN»73 



23} 36 PACE 1 



««l?03 
00204 
810309 
90206 
00307 
9021? 

07400 
07401 
07402 
07405 
07404 

07405 

07406 
07407 

07410 
07411 
07412 
07413 
07«14 
07415 
07416 
07417 
07480 

0742? 
0T48S 

07«2« 
07«t5 
07«2« 
0742T 

07*50 
07431 
07432 
07433 
07<34 
07435 



5'002!»0 

T50004 
5076132 
?476?'3 
200000 
'?I47604 
50^602 
547603 
6074J'0 
»0f5»2 
007400 
20f605 
«4ff64 
t60207 
70040ft 
T00401 
607404 

10?SI7 
S0fS67 

04^5^3 
04fST4 
447J74 

T4f200 
60^406 
54^570 

607406 
547|7ft 
741100 
i9UH 
1019^4 
34f97ft 
741100 
60f40t 
20ff75 
■'4t»73 
60!^40ft 
547574 
60^406 
34^570 
547573 
607406 



.TITLE lONjMS 
/COP^RIGWT 1969i DiCITAi, EOU!P«E"T Qr'HP , , mavN»R'S, 
/REVJSEO NOvfMSEB 7, 1972 BY E*RL L. BOySE 
/UPDATED PROei?*M Tfl ACCO**0?'ATE ECO ««50', 
/ 

/JH5 ybjnterrupt Test 
/ 



MASS, 



/CHECK 
CHECX 



BE6P 



/ 



,ABS 

,10Z 0200 
ACS A6AINST 
LAS 

AND KQNST 
tJAC CTIMP 
LAC 
OAC SAV0 
ANO K0M8T 
SAO BTIMP 
JM* SEBIN 

,LOC 7400 
LAC (740000 

COUNT 

207 



C(0) 



DAC 
LAW 
TLi 
TSr 



• •l 



JM8 RANQOM 
ANO MASK 
BAC ^OINTI 
BAC P01NT2 
131 "OTNT? 
INA 

JMt HCHSl 
SAO BNI 

TAB UPklM 
8HA 

LA9 POlNTa 
TAB UPtlM 
9MA 

JMP HE«I1 
LAC ^0INT3 
SAB POINTI 
JMP WEItEl 
SAO P0JNT2 
JM^ ME«li 
TAB ONe 
SAB POINTI 
JMP HE«El 
.EJECT 



/SET UP TO COUNT LOOPS 

/RINO BELL TO SET UP I?0 fLAG 



/GENERATE RANqOM ABQRESS 

/STORE IN "ION" POfNTEi 
/STORE IN "J**? Y" POINfEi 
/AND INCREMENT 
/IS "lON-'lSt 

/YES 
/HOW ABOUT IT 

/YKS 

/IS THC "ION" POINTER 
/INSIDE THIS PROSRiMf 

/YESi 8ENERATI AfiOTHM 
/NQi NOM HOW ABOUT 

/THE "JHS y« HBtfittR 
/IS IT OK? 

/NOi TRY ASAIN 
/OK SO rARi NOW IS »Y» POINTER 
/E8UAL TO "ION" POINTER! 

/YES 
/NOi EQUAL TO "JMS Y« POlN^ERf 

/YES 
/ABO I ANO CHECK 
/TWAT THERE IS AT L'EAST 

/ONE LOCATION BETWEEN' "Y" * "ION" 



jgNJMS MAC19 V59 



9BjAV»y3 



23i36 



"7436 10?5«0 MER£2 


JMS RANOUM 


517437 •'07567 


AN5 MASK 


71744c' M?575 


PAC P0JNT3 


?7441 74l2?0 


SNA 


■^744? *07436 


jMP he^e:? 


?|744? ■'47570 


SAD ONE 


''7444 607436 


JMP HEREZ 


ji7«45 1476?*0 


TAD UPLIM2 


!"7446 '4?1?'0 


SM* 


?i7447 *07436 


JMP HE"E2 


?74Sei 30?5'5 


^AC POINTS 


!?745l ■14T573 


SAD POJNTl 


?r452 60^456 


JMP UEKE2 


!?7«53 •5475T4 


SAD P01NT2 


«7434 «0?456 


JMP WEREZ 


?I7*5S S4?'570 


TAD ONE 


?7456 '»4?5''3 


SAD POINTI 


?7457 60^456 

/ 
97*(,e 10?51S HERE3 


JMP HE»E2 


JMS UALT 


i?7461 20f5«5 


UAC lONCQN 


1^7462 "6^575 


OAC* POINT£ 


?i7463 20?5T5 


LAC POINTS 


5"7464 24?5*6 


X0« JMSCeN 


07465 !?I6?5'4 


OAC# P01NT2 


07466 7540?0 


CLMCUl. 


(117467 «2»5'3 


JMP# PDINTI 


9i747ei 307574 «ETyRN 


LAC P01NT2 


07471 547570 


TAD ONE 


07472 04?601 


OAC VARl 


07475 22f5''5 


LAC# POINTS 


07474 10^567 


AND MASK 


07479 947601 


SAO VA*1 


07476 74i000 


8KP 


07477 6075f'4 


JMP ERPCON 


07500 ?00000 


LAC 


07901 907567 


AND MASK 


07902 94^606 


SAO (ERROR 


07903 741000 


SKP 


079B4 60?5S2 t^nQOfi 


JMP ERROR 


07505 209604 


LAC 5AV0 


07906 741100 


SPA 


07507 60?590 


JMP DONE 


07918" 44?564 


ISe COUNT 


07911 «0t«06 


JMP WEREl 


07912 60f590 


JMP OONC 




.EJECT 



"AGE 2 

/YES, SEMEf^ATE RAN90M iOPRfS' 

/AND STORE 1^' POINT J 
/JS "Y''»07 

/VES 
/HOW A'^OUT 17 

/VES 
/IS "Y" INSIDE PROGRAM OP 
/FIRST LOCATION ^EPOPE 

/YES 
/OK SO FAR NOW IS «Y" P0!NT£R 
/EOU*L TO "JON" POINTER 

/YES 
/NOi EQUAL TO "JMS Y" POlNtER 

/YES 
/ADD I AND C^ECK 
/TWAT THERE IS AT L'EAST 

/ONE LOCATION SEfWEEN "Y" * "ION" 

/STORE "JMP fRRQR" IN MgwoRY 
/THEM THE ION VIA 
/BjONM POINTER 
/GET «Y« 
/FORM JMS "Y" 

/S70RE VIA "JMS Y" POINTER 
/CLEAR AC « L 
/EXECUTE lON-JMS Y 
/GET LOCATION Of JMS 
/FORM ADDRESS STORED IN "YP 



/YES, ALL OK 

/TME <PC' SAVEO ON tME 'jMi» IS WRONG, 

/GET THE »PC< SAVES ON tfil INfERRUPT, 

/MASK OWT THE AD'5RtS8*, 

/SHOULD EQUAL « ERROR* SylWgT|NE AOOR, 

/YES 

/THE <PC' SAVED ON t«S t^TIWU^t 15 WR0N8*, 



/DONE ENOUSHt 

/NO 

/YES 



